We in medicine have chosen a visual profession. What happens when our vantage point of the patient can be frozen, zoomed, stored, and shared? Hands-free recording equipment, such as Google Glass, has been used in sports, combat, and the arts, to convey scenes which could not be captured by smartphones or other older recording equipment. If brought to the medical field, clinicians could use this technology to record their care "in the moment" without directing attention away from the patient. By dramatically lowering barriers to the collection of visual information, wearable computing will affect 3 key aspects of our health system. First, it will increase the granularity of our quality improvement initiatives; second, it will transform our redundant and wasteful consultation process; and third, it will bring us closer to capturing our true state of health in electronic records. These potential benefits will be coupled with potential risks, such as a loss of privacy. A thoughtful discussion concerning standards in applying these emerging devices is urgently needed.
Footage for Quality Improvement
The persuasive potential of video monitoring has already come in glimpses: Recording was found to boost the thoroughness of colonoscopies and the rates of hand washing in an intensive care unit. 1, 2 In addition to ensuring adherence to such general procedural and hygienic standards, video can be used for personalized quality improvement. There are many situations in medical practice that ought to be reviewed, but do not allow for in-time feedback due to pressing patient needs. Giving clinicians the means to effortlessly record any part of their day-procedures they are still mastering, transitions of care, breaking tough news to patients-makes it possible, for the first time, for them to revisit these key moments privately or with experts who could not be present or could not speak up at the time. Several studies have already confirmed the utility of video review in coaching in a variety of settings including complex open abdominal surgery, laparoscopic surgery, anesthesiology, and trauma resuscitations. [3] [4] [5] [6] In a climate already preoccupied with quality metrics for doctors and hospitals, these technologies may usher in a new era of transparency. This could also raise a host of new issues involving liability and post hoc oversight, not to mention implications of patient access to this information. What new liability would clinicians be exposing themselves to under the circumstances? The parallels to the aviation black box are hard to miss when every moment of the medical encounter could be captured. What to do with so much information as it applies to clinical care review, is under current deliberation. 7 Certainly, the opportunity for the medical community to undergo practice improvement in a nonpunitive fashion and in a peerprotected environment, similar to morbidity and mortality conferences, would facilitate the introduction of this level of transparency and subsequent forthright discussion.
E-Consult Networks
In busy hospitals and practices, the initial providers responding to consults are often less experienced staff, particularly at night. This leads to overtreatment of well patients, such as an unnecessary admission by a cautious but inexperienced provider, or undertreatment in the form of inappropriate discharges of ill patients. Having experienced providers present in every care setting at all times is not feasible. An alternative involves broadening the "tele-availability" of the experienced providers. What if a clinician at the bedside could transmit their perspective via a wearable recording device and receive real-time input from a specialist or more senior physician? If the specialist's advice is informed by a visual impression of the case, then live video would enable them to provide their expertise in the encounter without necessitating a new visit and another transition of care. That short video guidance exchange could obviate a hefty chunk of health resource utilization. 8 Surgical Innovation 21 (5) Wearable recording would enable this input to be gathered while the primary clinician remained hands free and maintained their rapport with the patient, drastically increasing the appropriate scenarios for the clinician at the bedside to seek remote guidance. In this way, wearable recording could enable telemedicine to address a broader range of issues, benefiting not just parties that are geographically isolated. The pressures associated with the implementation of accountable care organizations and medical homes will encourage this transition. The provider at point of care could now fulfill the needs that previously necessitated a separate specialist office visit, or more expensive still, a trip to the emergency room and admission to the hospital. These potential benefits must be balanced against the inherent risks of large-scale network-based video transmission. Visual information raises the already very high stakes of hospital network security with potentially higher levels of privacy violation possible. Recording protocols and workflow standards will need to be developed to foster concise and consistent information delivery. The technology diffusion lag will create interesting clinician interactions much in the way email text adoption did in the past, and electronic health record adoption does today.
Visual Patient Records
The "last mile" issue is the delivery of photographic, audio or video recordings to the electronic health record. The multimedia information conveys more information and is more objective than a solely text description. For example, whole body dermatologic photographic assessment is already emerging for melanoma screening. The potential power of distributed access into a portion of the chart, such as the EPIC Media Manager, could revolutionize the ambulatory care provided by advanced practice nurses, visiting nurses, and emergency medical technicians, caring for patients in the field, if the realtime multimedia assessments could be delivered accurately to the patient's media storage files.
This would require forward thinking in terms of chart access, but could be managed by large healthcare systems that provide a variety of levels of care (including typical inpatient services) where authorized "use" of medical information within the covered entity is allowed in a straightforward fashion within Health Insurance Portability and Accountability Act (HIPAA) regulations. The development of appropriate business associate agreements would allow for broader information delivery. Destination issues include the needed certainty that the information is delivered to the proper record in a streamlined fashion. The issue of data management includes the issue of data storage. As the cost of archival storage continues to fall, data storage will be less of a barrier. If the value proposition of the addition of multimedia information is high enough, then storage solutions will become evident. Conventions concerning how much imaging, and of what type is needed, must be developed to help reduce the storage burden.
Moving Forward
Despite the challenges, there are reasons the medical community should continue testing these new technologies. Without a designed HIPAA-compliant system in place, workarounds have emerged out of necessity. Though not openly discussed, it is an unfortunate reality that medical information is not infrequently transmitted over nonsecure personal mobile devices. Many providers have resorted to texting pictures of radiographs, computed tomography scans, and pertinent physical findings to higher level residents or their on-call attendings. The desire to expeditiously make the right clinical diagnosis and ensure the correct treatment in an environment of continually shrinking resources, has at times overshadowed concerns of privacy violation. Visual data are already being captured, just not securely. Technology adoption clearly results in behavioral adaptation.
Many can remember when physicians first began receiving consults on cell phones in public places and new norms for privacy had to be negotiated. But for a reaction to technology as dramatic as the backlash against Google Glass and other wearable recording devices, one must go further into the past, to the negative reception of the Kodak camera when it first came out in 1888. 9 The portability and resulting explosion of visual scenes captured resulted in an uproar. Candid moments that would have never been immortalized by daguerreotypes were now fair game to be documented, without permission, and many members of society protested against this encroachment on their privacy. We need to be respectful and conscientious, but also not let shortsightedness prevent the practice of medicine from reaping the benefits. The potential uses of wearable medical recording technology will be limited only by the imagination of the users, and by where we in the medical community will allow it.
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